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RAP ID- ACTUATED SUCTION CUP DEVICE 


CROSS REFERENCE TO RELATED APPLICATIONS 

The present claims priority of Chinese Patent Application 
5 No. 03140164.3, filed on August 14, 2003, and PCT Application 
No. PCT/CN02/00037, filed on January 23, 2002, which claims 
priority of Chinese Patent Application No. CN200101134641 , filed 
on August 11, 2 001, the entire contents of all of which are 
hereby incorporated herein by reference. 
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BACKGROUND 

The present invention is directed to suction devices. 

Exemplary suction devices can be found in U.S. Patent No. 

355,021; U.S. Patent No. 1,119,111; U.S. Patent No. 2,657,893; 
15 U.S. Patent No. 3,240,461; U.S. Patent No. 3,747,170; U.S. 

Patent No. 3,750,991; U.S. Patent No. 4,012,007; U.S. Patent No. 

4,133,575; U.S. Patent No. 4,580,751; U.S. Patent No. 5,031,865; 

U.S. Patent No. 5,087,005; U.S. Patent No. 5,104,077; U.S. 

Patent No. 5,176,346; U.S. Patent No. 5,263,593; U.S. Patent No. 
20 5,366,129; U.S. Patent No. 5,970,860; U.S. Patent No. 6,308,923; 

U.S. Patent No. 6,386,494; U.S. Patent No. 6,402,104, U.S. 

Patent Publication No. 2002/0190170; UK Patent Application No. 

GB 2275723A. 

There is a need for a suction device that improves over the 
25 prior art suction devices. 


SUMMARY OF THE INVENTION 

The present invention is directed to a suction device. In 
an embodiment of the present invention the suction device 
30 comprises a suction cup and a pulling bar. The pulling bar 

further comprises a first end coupled to the suction cup and an 
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opposed second end. The suction device also comprises a cover 
having a spiral guiding ring, and a spiral guiding cap. The 
spiral guiding ring has a flange and the spiral guiding cap has 
a rib. The spiral guiding cap is rotatably coupled to the 
5 spiral guiding ring so that the flange moves along the rib when 
the spiral guiding cap is rotated. A locking cap is coupled to 
the second end of the pulling bar, the locking cap having a head 
positionable against the spiral guiding cap. The spiral guiding 
cap is turned less than 360 degrees to reach a fully engaged 

10 condition. 

Optionally, the spiral guiding cap further comprises a 
detent. Upon rotation of the spiral guiding cap, the detent 
engages the flange to hold the spiral guiding cap in place. 
Optionally, the spiral guiding ring further comprises a step; 

15 and the spiral guiding cap further comprises a tab. The step 
engages the tab to prevent rotation of the spiral guiding cap 
beyond the fully engaged condition. 

Optionally, the pulling bar further comprises a male 
thread; and the locking cap further comprises a female thread 

20 engageable with the male thread of the pulling bar. Optionally, 
the pulling bar further comprises a boss; and the locking cap 
further comprises a detent engageable with the boss of the 
pulling bar. 

A connecting member can be coupled to the cover for hanging 
25 an article. Additionally, the connecting member can have a 

hook. Optionally, the spiral guiding cap can have a lever to 
help turn the spiral guiding cap. 

The present invention is also directed to a method of 
attaching an object to a flat surface, the method having the 
30 following steps: obtaining an apparatus according to the present 
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invention, placing the apparatus against the flat surface; and 
rotating the spiral guiding cap less than 360 degrees to adhere 
the apparatus to the flat surface. 

In an additional embodiment, the present invention is 
5 directed to a suction device comprising: a suction cup; a 

pulling bar, the pulling bar comprising a first end coupled to 
the suction cup; and an opposed second end; a cover having a 
spiral guiding ring with a flange on an inner surface; and a 
spiral guiding and locking cap having a rib and a detent. The 

10 spiral guiding and locking cap is rotatably coupled to the 

spiral guiding ring so that the flange rides along the rib when 
the spiral guiding and locking cap is rotated until the flange 
engages the detent. The spiral guiding and locking cap is 
rotatably coupled to the second end of the pulling bar. The 

15 spiral guiding cap is turned less than 360 degrees to reach a 
fully engaged condition. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features, aspects and advantages of the present 
20 invention will become better understood with regard to the 

following description, appended claims and accompanying figures 
where : 

FIG. 1 is a top perspective view of a suction device 
according to a first embodiment of the present invention shown 
25 in an unlocked position; 

FIG. 2 is a top perspective view of the suction device of 
FIG. 1 shown in an engaged position; 

FIG. 3 is a cross sectional view taken along line 3-3 of 
FIG. 1; 

30 FIG. 4 is a cross sectional view taken along line 4-4 of 

FIG. 2; 
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FIG. 5 is an exploded perspective view of the cover and the 
spiral guiding cap of FIG. 1; 

FIG. 6 is a top view of the cover of FIG. 1; 

FIG. 7 is a top perspective view of a suction device 
5 according to a second embodiment of the present invention having 
a connecting member; 

FIG. 8 is a cross sectional view taken along line 8-8 of 
FIG. 7; 

FIG. 9 is a cross sectional view of a suction device 
10 according to a third embodiment of the present invention in an 
unlocked position taken along a longitudinal axis through the 
center; 

FIG. 10 is a cross sectional view of the suction device of 
FIG. 9 in an engaged position; and 
15 FIG. 11 is a bottom perspective view of the guiding and 

locking cap of FIG. 9. 

DETAILED DESCRIPTION 

As shown in FIGS. 1 to 6, a suction device 10 according to 
20 a first embodiment of the present invention generally has a 

suction cup 12, a puller bar 14, a cover 16, a spiral guiding 
cap 18 and a locking cap 20. 

The suction cup 12 is generally made from flexible 
materials such as rubber and soft plastics. As shown in FIGS. 3 
25 and 4, the suction cup 12 is in the shape of a tapered umbrella 
and comprises a base portion 22, a rim portion 24 and a 
declining intermediate portion 26. The base portion 22 
comprises a central blind hole 28 having an inverted T-shaped 
cross-section. The rim portion 24 has an annular U-shaped 
30 channel 3 0 and an annular recess 32 inward and adjacent to the 
U-shaped channel 30. The declining intermediate portion 26 
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between the base portion 22 and the rim portion 24 can have a 
tapered cross section. 

The puller bar comprises a body 34 with a male thread 36 
thereon and a flange 3 8 at a first end. The flange 3 8 is 
5 engaged with the base portion 22 of the suction cup 12 to 
position the puller bar body 34 along a longitudinal axis 
perpendicular to the surface to which the suction cup is to be 
attached. As shown in FIGS. 3 and 4, the puller bar has a T- 
shaped cross section. 

10 The cover 16 is in general made from rigid materials such 

as hard plastics, metal and wood. The shape of the cover 16 
corresponds to the shape of the suction cup 12 . As shown in 
FIGS. 5 and 6, the cover 16 has a spiral guiding ring 4 0 with a 
central through hole 42 to allow the puller bar body 34 to pass 

15 through. The spiral guiding ring 4 0 contains at least one 
flange 44. 

As shown in FIG. 3, The cover 16 also has an edge portion 
46 and a declining intermediate portion 48 between the spiral 
guiding ring 40 and the edge portion 46. The edge portion 46 of 

20 the cover 16 has an annular U-shaped projection 50 engageable 
with the annular U-shaped channel 3 0 and the annular recess 32 
of the suction cup 12 . 

The spiral guiding cap 18 is rotatably supported on the 
spiral guiding ring 40. The spiral guiding cap 18 has a through 

25 hole 52 to allow the puller bar body 34 to pass through. Once 
the spiral guiding cap 18 is positioned on the spiral guiding 
ring 40, the puller bar body 34 is extended through the spiral 
guiding ring through hole 42 and the spiral guiding cap through 
hole 52. The locking cap 20 is then coupled to the puller bar 

30 body 34. 

J:\Hometek Corporation\14584\06 Application.doc 5 


PATENT 14584 

The locking cap 20 has a head 53 positionable against the 
spiral guiding cap 18. In the first embodiment of the present 
invention, as shown in FIGS. 3 and 4, the locking cap 20 also 
has a central hole 54 with a female thread 56 therein. The 
5 female thread 56 of the locking cap 2 0 engages the male thread 
36 of the puller bar body 34. One skilled in the art will 
recognize that the threading may be reversed with the puller bar 
having the female thread and the locking cap having the male 
thread. 

10 As shown in FIGS. 3 to 5, the spiral guiding cap has at 

least one rib 58 positionable on the at least one flange 44 of 
the spiral guiding ring 40. The rib 58 has a spiral shaped 
surface. As the spiral guiding cap 18 is rotated, the rib 58 
engages with the flange 44 to move the spiral guiding cap along 

15 the longitudinal axis. The spiral guiding ring 40 can have a 
plurality of flanges and the spiral guiding cap can have a 
plurality of ribs, with each rib rotating against a different 
flange . 

In operation, the suction cup 12 is placed against a smooth 
20 mounting surface and the spiral guiding cap 18 is rotated, 

thereby moving the spiral guiding cap along the longitudinal 
axis. As the spiral guiding cap 18 is moved along the 
longitudinal axis, the locking cap 20 which is positioned 
against the spiral guiding cap 18 is also moved along the 
25 longitudinal axis. The locking cap 20 in turn pulls the puller 
bar 14 which pulls the base portion 22 of the suction cup 12. 
An arch- shaped vacuum space is thereby created between the 
smooth surface and the suction cup 12. The engagement between 
the U-shaped channel 30 and the annular recess 32 of the suction 
30 cup 12 and the U-shaped projection 50 of the cover 16 prevents 
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air from entering into the vacuum space causing the suction cup 
12 to tightly adhere to the smooth mounting surface. 

The spiral guiding cap 18 has a detent 59 at an end of the 
rib 58. Once the spiral guiding cap 18 is rotated beyond a 
5 preselected point, the detent 59 engages the flange 44 to stop 
rotation of the spiral guiding cap and hold the spiral guiding 
cap in a fully engaged condition. 

In a fully engaged condition, the suction cup and the 
attached puller bar 14 are pulled toward the mounting surface, 

10 thereby holding the spiral guiding cap detent 59 in contact with 
spiral guiding ring flange 44 until a significant rotation force 
is exerted on the spiral guiding cap 18. The detent 59 in 
conjunction with the flange 44 keeps the suction device in the 
fully engaged condition for an extended period of time, absent 

15 intentional disengagement by a user. 

Additionally, the spiral guiding ring 40 can have a step 60 
at an end of the flange 44 and the spiral guiding cap 18 can 
have a tab 62 at an end of the rib 58. Upon rotation of the 
spiral guiding cap 18 to the fully engaged condition, the tab 61 

20 engages the step 60 to prevent continued rotation of the spiral 
guiding cap 18. The step 60 and the tab 62 can be otherwise 
located as long as the step 60 and the tab 62 contact each at a 
preselected point to prevent continued rotation. 

Preferably, the locking cap 20 is turned less than about 

25 360 degrees to reach a fully engaged condition. More preferably 
the locking cap 20 is turned less than about 180 degrees to 
reach the fully engaged condition. Still more preferably, the 
locking cap 20 is turned less than about 90 degrees to reach the 
fully engaged condition. 

30 In a second embodiment of the present invention, shown in 


J:\Hometek Corporation 14584\06 AppHcation.doc 


PATENT 14584 

FIGS. 7 and 8, the locking cap 20 has a central hole 64 with a 
boss 66 therein. In the second embodiment, the puller bar body 
34 is formed as a post 68 having a detent 70 thereon. Upon 
insertion of the puller bar body 34 into central hole 64, the 
5 boss 66 engages with the detent 70 to prevent the puller bar 14 
from being detached from the locking cap 20. One skilled in the 
art will recognize that the boss and detent arrangement may be 
reversed with the locking cap having the detent and the puller 
bar having the boss. 

10 As shown in FIGS . 7 and 8, the suction device according to 

the present invention may further include a connecting member 72 
connected to the cover 16. The connecting member 72 can be used 
to couple an article, such as a picture frame, towel rack, or 
the like, to the suction device 10. The connecting member 72 

15 may include a hook 74 for hanging articles on the suction 
device. Those skilled in the art will recognize that the 
connecting member 72 may be varied depending on particular 
applications. For example, the connecting member 72 may 
comprise a hole for inserting a bar assembled with a plurality 

20 of hooks. Additionally, the spiral guiding cap 18 may have a 
lever 76 coupled to an outer surface for assisting a user in 
gripping and turning the spiral guiding cap 18 . 

In a third embodiment, as shown in FIGS. 9 to 11, a spiral 
guiding and locking cap 78 is locked directly to the puller bar 

25 body 34. Thus, in the third embodiment, the spiral guiding and 
locking cap 78 has a central hole 80 with a boss 82 therein. 
The puller bar body 34 is formed as a post 84 having a detent 86 
thereon. Upon insertion of the puller bar body 34 into the 
central hole 80 of the spiral guiding and locking cap 78, the 

30 boss 82 engages with the detent 86 to prevent the puller bar 14 
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from being detached from the spiral guiding and locking cap 78. 
The boss 82 and the detent 86 are engaged so as to allow 
rotation of the spiral guiding and locking cap 78 around the 
puller bar 14. One skilled in the art will recognize that the 
5 boss and detent arrangement may be reversed with the locking cap 
having a detent and the puller bar having a boss. 

Additionally, as shown in FIG. 11, the spiral guiding and 
locking cap 78 is rotatably mounted on the spiral guiding ring 
40. The spiral guiding and locking cap 78 has at least one rib 

10 88 positionable on the at least one flange 44 of the spiral 

guiding ring 40. The spiral guiding and locking cap also has a 
detent 90 that engages the flange 44 of the spiral guiding ring 
40 when the spiral guiding and locking cap 78 is rotated into 
the fully engaged condition. Additionally, the spiral guiding 

15 and locking ring can have a tab 92 that engages with the step 60 
of the spiral guiding ring 40 to prevent rotation of the spiral 
guiding and locking ring beyond the fully engaged condition. 

With the sucker structure of the present invention, the 
sucker body may firmly be adhered to the smooth surface for a 

20 long time without detachment. 

Although the present invention has been described in 
considerable detail with reference to certain preferred versions 
thereof, other versions are possible. Therefore, the spirit and 
scope of the appended claims should not be limited to the 

25 description of the preferred versions described herein. 

All features disclosed in the specification, including the 
claims, abstracts and drawings, and all the steps in any method 
or process disclosed, may be combined in any combination except 
combination where at least some of such features and/or steps 

30 are mutually exclusive. Each feature disclosed in the 
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specification, including the claims, abstract, and drawings, can 
be replaced by alternative features serving the same, equivalent 
or similar purpose, unless expressly stated otherwise. Thus, 
unless expressly stated otherwise, each feature disclosed is one 
example only of a generic series of equivalent or similar 
features . 

Any element in a claim that does not explicitly state 
"means" for performing a specified function or "step" for 
performing a specified function, should not be interpreted as a 
"means" or "step" clause as specified in 35 U.S.C. §112. 
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